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DETAILED ACTION 

Claims 15, 17-19, and 21-22 are pending. Claims 16, 20, and 23-26 have been canceled. 
Response to Arguments 

1 . Applicant's arguments, see pg. 5, filed 12/07/2009, with respect to the rejection(s) of 
claim(s) 16 and 20 under 35 U.S.C. 103(a) as being unpatentable over Erdmann (WO 
2003/080999) in view of Leavesley (WO 2001/0053679) have been fully considered and are 
persuasive. In particular applicant argues, the combination of the references would not support 
one of ordinary skill arranging the slots to extend radially inwardly from the radially outer 
surface of the piston for a radial distance less than the radial thickness of the piston. Therefore, 
the rejection has been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made in view of Leavesley (WO 03/023194). Leavesley (WO 03/023194) discloses 
slots extending from the radially outer surface of the piston for a radial distance less than the 
radial thickness of the piston (Fig. 1 1). 

Claim Rejections - 35 USC §103 

2. Claims 15, 17, 19 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Erdmann et al. (WO 2003/080999) in view of Leavesley (US Patent 5,231,831) and in further 
view of Leavesley (WO 03/023194). 

In regards to claim 15, Erdmann et al. discloses a turbine housing assembly for an 
exhaust-gas-driven turbocharger, comprising: 

a sector-divided turbine housing (Fig. 2) defining a generally annular chamber structured 
and arranged to surround a turbine wheel (3), a plurality of circumferentially spaced dividing 
walls (25, 26) extending generally radially inwardly from a radially outer wall of the chamber 



Application/Control Number: 10/576,663 Page 3 

Art Unit: 3745 

and dividing the chamber into a plurality of separate angular sectors each of which occupies a 
fractional part of a circumference of the chamber, each sector of the chamber at a radially inward 
side thereof having an axial length; 

a vane assembly (10, 23 and 24) for guiding flow from the chamber into the turbine 
wheel, the vane assembly comprising a ring of circumferentially spaced vanes that include 
dividing vanes (23, 24) and additional vanes (10) mounted on a fixed structure of the turbine 
housing assembly, the dividing vanes corresponding in number to the number of dividing walls, 
each dividing vane forming an extension of one of the dividing walls and extending generally 
radially inwardly from the dividing wall and terminating at a trailing edge of the dividing vane, 
the additional vanes being located circumferentially between the dividing vanes; and 

a variable-geometry mechanism (Fig. 1) comprising a tubular piston (17) disposed 
radially inward of the chamber and axially slidable relative to the chamber between a fully open 
position a closed position in which a fractional portion of the axial length of the sectors is 
blocked by the piston, the piston having a radially outer surface and a radially inner surface 
defining a radial thickness of the piston therebetween, wherein the piston and the vanes overlap 
radially and at least the dividing vanes are recieved in axially extending slots in the piston when 
the piston is in the closed postion; 

wherein the dividing vanes (23,24) extend fully across the axial length of the sectors so 
that the sector-division of the turbine housing is preserved when the piston is in the fully open 
position. 

Erdmann et al. is silent as to whether 
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the slots extend radially inwardly from the radially outer surface of the piston for a radial 
distance less than the radial thickness of the piston, such that the slots do not go all the way 
through to the radially inner surface of the piston; and 

the additional vanes extend along less than the axial length of the sectors and are axially 
located such that when the piston is in the closed position a portion of the sectors remain open 
and the additional vanes extend fully across the portion, and when the piston is in the fully open 
position there is a space between ends of the additional vanes and an end of the piston. 

Leavesley (Patent '831) discloses additional vanes (102) extend along less than the axial 
length of the sectors (104) and are axially located such that when the piston is in the closed 
position a portion of the sectors remain open and the additional vanes extend fully across the 
portion (Fig. 14), and when the piston is in the fully open position there is a space between ends 
of the additional vanes and an end of the piston (Fig. 15). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the turbine housing assembly of Erdmann et al. by providing 
additional vanes axially shorter than the sectors, the additional vane structure extending across 
the portion and a portion of the sectors remaining open in the closed position, and having a space 
between ends of the additional vanes and an end of the piston in the open position, as taught by 
Leavesley because the overlapping design of the vanes of Leavesley enables a more 
appropriately responsive turbocharger (Col. 1, lines 25-41). 

Leavesley (WO 03/023194) discloses the slots extend radially inwardly from the radially 
outer surface of the piston for a radial distance less than the radial thickness of the piston, such 
that the slots do not go all the way through to the radially inner surface of the piston (Fig. 1 1). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the turbine housing assembly of Erdmann et al. by cutting 
the slots so that they extend radially inwardly from the radially outer surface of the piston for a 
radial distance less than the radial thickness of the piston, such that the slots do not go all the 
way through to the radially inner surface of the piston, as taught by Leavesley (WO 03/023194), 
as an economically means of producing the slots in the piston (Leavesley Pg 14, lines 1-3). 

In regards to claim 17, the modified turbine housing assembly of Erdmann et al. 
comprises the additional vanes and piston are arranged such that in the closed position of the 
piston, an end of the piston abuts ends of the additional vanes. 

In regards to claim 19, Erdmann et al. discloses a turbine for an exhaust-gas-driven 
turbocharger, comprising: 

a turbine wheel (3); 

a sector-divided turbine housing (Fig. 2) defining a generally annular chamber structured 
and arranged to surround the turbine wheel (3), a plurality of circumferentially spaced dividing 
walls (25, 26) extending generally radially inwardly from a radially outer wall of the chamber 
and dividing the chamber into a plurality of separate angular sectors each of which occupies a 
fractional part of a circumference of the chamber, each sector of the chamber at a radially inward 
side thereof having an axial length; 

a vane assembly (10, 23 and 24) for guiding flow from the chamber into the turbine 
wheel, the vane assembly comprising a ring of circumferentially spaced vanes that include 
dividing vanes (23, 24) and additional vanes (10) mounted on a fixed structure of the turbine 
housing assembly, the dividing vanes corresponding in number to the number of dividing walls, 
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each dividing vane forming an extension of one of the dividing walls and extending generally 
radially inwardly from the dividing wall and terminating at a trailing edge of the dividing vane, 
the additional vanes being located circumferentially between the dividing vanes; and 

a variable-geometry mechanism (Fig. 1) comprising a tubular piston (17) disposed 
radially inward of the chamber and axially slidable relative to the chamber between a fully open 
position a closed position in which a fractional portion of the axial length of the sectors is 
blocked by the piston, the piston having a radially outer surface and a radially inner surface 
defining a radial thickness of the piston therebetween, wherein the piston and the vanes overlap 
radially and at least the dividing vanes arc rccicvcd in axially extending slots in the piston when 
the piston is in the closed postion; 

wherein the dividing vanes (23,24) extend fully across the axial length of the sectors so 
that the sector-division of the turbine housing is preserved when the piston is in the fully open 
position. 

Erdmann et al. is silent as to whether 

the slots extend radially inwardly from the radially outer surface of the piston for a radial 
distance less than the radial thickness of the piston, such that the slots do not go all the way 
through to the radially inner surface of the piston; and 

the additional vanes extend along less than the axial length of the sectors and are axially 
located such that when the piston is in the closed position a portion of the sectors remain open 
and the additional vanes extend fully across the portion, and when the piston is in the fully open 
position there is a space between ends of the additional vanes and an end of the piston. 
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Leavesley (Patent '831) discloses additional vanes (102) extend along less than the axial 
length of the sectors (104) and are axially located such that when the piston is in the closed 
position a portion of the sectors remain open and the additional vanes extend fully across the 
portion (Fig. 14), and when the piston is in the fully open position there is a space between ends 
of the additional vanes and an end of the piston (Fig. 15). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the turbine of Erdmann et al. by providing additional vanes 
axially shorter than the sectors, the additional vane structure extending across the portion and a 
portion of the sectors remaining open in the closed position, and having a space between ends of 
the additional vanes and an end of the piston in the open position, as taught by Leavesley 
because the overlapping design of the vanes of Leavesley enables a more appropriately 
responsive turbocharger (Col. 1, lines 25-41). 

Leavesley (WO 03/023 194) discloses the slots extend radially inwardly from the radially 
outer surface of the piston for a radial distance less than the radial thickness of the piston, such 
that the slots do not go all the way through to the radially inner surface of the piston (Fig. 1 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the turbine of Erdmann et al. by cutting the slots so that 
they extend radially inwardly from the radially outer surface of the piston for a radial distance 
less than the radial thickness of the piston, such that the slots do not go all the way through to the 
radially inner surface of the piston, as taught by Leavesley (WO 03/023194), as an economically 
means of producing the slots in the piston (Leavesley Pg 14, lines 1-3). 
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In regards to claim 21, the modified turbine housing assembly of Erdmann et al. 
comprises the additional vanes and piston are arranged such that in the closed position of the 
piston, an end of the piston abuts ends of the additional vanes. 

3. Claims 18 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Erdmann et al. (WO 2003/080999) in view of Leavesley (US Patent 5,231,831) and in view of 
Leavesley (WO 03/023194), as applied to claims 15 and 19, and in further view of Bernardini et 
al. (WO 01/053679). 

The modified Erdmann et al. turbine housing and turbine contains all of the claim 
limitations except the dividing vanes and additional vanes are mounted on a ring-shaped member 
separate from the turbine housing. 

Bernardini et al. discloses the vanes mounted on a ring-shaped member separate from the 
turbine housing (Fig. 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the Erdmann et al. turbocharger such that the vanes are 
mounted on a ring-shaped member separate on the piston separate from the turbine housing, as 
taught by Bernardini et al, because the vanes on the piston are protected from thermal stresses 
by the heat screen. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JESSE PRAGER whose telephone number is (571)270-1412. 
The examiner can normally be reached on Monday-Friday, 9:00 am - 5:00 pm, EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Look can be reached on (571)272-4820. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/JESSE PRAGER/ 1/11/2010 
Examiner, Art Unit 3745 



/Edward K. Look/ 

Supervisory Patent Examiner, Art Unit 3745 



